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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kronenthal et al (US 6,399,793). 

Applicants claim a process for preparing alpha-chloroketones of formula (I) by 
reacting an alkyl ester of formula (II) with a sulfoxonium ylide of formula (III) to produce 
a keto sulfoxonium ylide of formula (IV), and then treating said keto sulfoxonium ylide 
with anhydrous HCI. Further limitations include the step of forming the sulfoxonium 
ylide of formula (III) by the reaction of a sulfoxonium salt with a base; the sulfoxonium 
salt being a trialkyl-sulfoxonium halide and the base being potassium tert-butoxide or 
potassium tert-amylate; the reaction of the keto sulfoxonium ylide of formula (IV) with 
anhydrous HCI being carried out in an organic solvent at a temperature in the range of 
60 to 80° C; the solvent being selected from dimethylformamide, tetrahydrofuran, 
acetonitrile, or toluene; the HCI being generated in situ by reacting a source of chloride 
and an organic acid; the source of chloride being lithium chloride, and the organic acid 
being methanesulfonic acid. 

Kronenthal et al teach a process for preparing alpha-chloroketones wherein an 
aryl ester is treated with a sulfur ylide to produce an intermediate keto ylide, which is 
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subsequently treated with a source of chloride, preferably lithium chloride, and an 
organic acid, such as methanesulfonic acid, to produce the alpha-chloroketone. The 
sulfur ylide is prepared from a sulfoxonium salt by reaction with a suitable base in an 
organic solvent. Suitable sulfoxonium compounds include trialkyl sulfoxonium halides, 
and preferable bases include sodium hydride, potassium tert-butoxide, and potassium 
tert-amylate. The reaction is carried out in an organic solvent at a temperature in the 
range of 60 to 80° C. Upon formation of the sulfur ylide compound, it is reacted with the 
aryl ester starting material to form the keto ylide intermediate, said intermediate 
subsequently being converted to the alpha-chloroketone by reaction with a source of 
chloride in an organic solvent such as tetrahydrofuran, toluene, or acetonitrile, at an 
initial temperature of 0 to 5° C, up to a temperature of about 65° C (see col. 3, line 9 to 
col. 4, line 17). 

The process taught by Kronenthal et al differs from the instant process in that a 
different starting material is employed; hence, a different intermediate keto ylide and 
subsequent alpha-chloroketone are formed. Specifically, the starting material used in 
the process of Kronenthal et al is an am/no-substituted aryl ester, while applicants use 
an alkyl ester that has substitution other than by an amino group (see definitions of the 
R-group in claim 1 ). Also, Kronenthal et al do not expressly teach that anhydrous HCI 
is used to react with the keto sulfoxonium ylide to form the alpha-chloroketone. 

The examiner purports that the present invention would have been obvious to a 
person of ordinary skill in the art for two reasons. First, with regard to the use of an aryl 
ester starting compound versus an alkyl ester starting compound, the examiner purports 
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that a person of ordinary skill in the art would recognize that the actual group that is 
attached to the carboxylic moiety of the starting compound, i.e., an alkyl group or an aryl 
group, is immaterial, because in such a reaction wherein there is a homologation of an 
ester compound to a keto sulfoxonium ylide, a sulfur ylide (or sulfoxonium ylide) is going 
to react with the ester at the carboxylic site. In other words, the substituent attached to 
the carboxylic moiety will be cleaved by and replaced with the sulfur ylide so as to 
produce the corresponding keto ylide (or keto sulfoxonium ylide). Accordingly, the use 
of an aryl-ester in the process taught by Kronenthal et al renders the use of an alkyl- 
ester in applicants' process, obvious. 

With regard to the use of an amino-substituted ester versus an ester not having 
an amino substitution, the examiner asserts that it would have been obvious to a person 
of ordinary skill in the art, at the time the present invention was made, to modify the 
substitution of the ester starting compound taught by Kronenthal et al to include 
substitution other than by an amino group. This is due to the fact that a person of 
ordinary skill would have recognized that the reactivity, or the site of reaction of the 
starting compound, is at the ester moiety. The substituents attached outside of the 
ester moiety are considered spectator molecules, i.e., they do not take place in the 
reaction. Accordingly, a person of ordinary skill in the art would have been motivated to 
modify the substitution of the starting compound taught by Kronenthal et al by the 
reasonable expectation of producing the desired, correspondingly substituted keto 
sulfoxonium ylide upon reaction of the ester starting compound with a sulfur ylide, as 
described by Kronenthal et al. 
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The examiner further contends that the fact that Kronenthal et al do not expressly 
mention anhydrous HCI in the reaction with the keto sulfoxonium ylide is immaterial. 
The examiner's contention is predicated on the fact that the reference clearly teaches 
that "the keto ylide compound is converted to the subject alpha-N-acyl-alpha- 
chloroketones by reaction with a source of chloride... most preferably lithium chloride, 
and an organic acid, for example methanesulfonic acid (col. 4, lines 7-1 1 ). It would 
have been apparent to a person of ordinary skill in the art that during the course of such 
a reaction, i.e., that of lithium chloride and an organic acid such as methanesulfonic 
acid, HCI would be liberated, and said HCI could be used, in effect, as a further source 
of chloride. 

Claims 20-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kronenthal et al (US 6,399,793). 

The instant claims are drawn to a process for preparing alpha-chloroketones of 
formula (la) by reacting a methyl ester of formula (Ha) with a sulfoxonium ylide of 
formula (III) to produce a keto sulfoxonium ylide of formula (IVa), and then treating the 
keto sulfoxonium ylide with anhydrous HCI. Further limitations include the step of 
forming the sulfoxonium ylide of formula (III) by the reaction of a sulfoxonium salt with a 
base; the sulfoxonium salt being a trialkyl-sulfoxonium halide and the base being 
potassium tert-butoxide or potassium tert-amylate; the reaction of the keto sulfoxonium 
ylide of formula (IV) with anhydrous HCI being carried out in an organic solvent at a 
temperature in the range of 60 to 80° C; the solvent being selected from 
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dimethylformamide, tetrahydrofuran, acetonitrile, or toluene; the HCI being generated in 
situ by reacting a source of chloride and an organic acid; the source of chloride being 
lithium chloride, and the organic acid being methanesulfonic acid. 

Kronenthal et al teach a process for preparing alpha-chloroketones wherein an 
aryl ester is treated with a sulfur ylide to produce an intermediate keto ylide, which is 
subsequently treated with a source of chloride, preferably lithium chloride, and an 
organic acid, such as methanesulfonic acid, to produce the alpha-chloroketone. The 
amino group on the aryl ester may be protected by any art-recognized amino protecting 
group, such as t-butoxycarbonyl (BOC) or benzyloxycarbonyl (col. 3, lines 1-8). The 
sulfur ylide is prepared from a sulfoxonium salt by reaction with a suitable base in an 
organic solvent. Suitable sulfoxonium compounds include trialkyl sulfoxonium halides, 
and preferable bases include sodium hydride, potassium tert-butoxide, and potassium 
tert-amylate. The reaction is carried out in an organic solvent at a temperature in the 
range of 60 to 80° C. Upon formation of the sulfur ylide compound, it is reacted with the 
aryl ester starting material to form the keto ylide intermediate, said intermediate 
subsequently being converted to the alpha-chloroketone by reaction with a source of 
chloride in an organic solvent such as tetrahydrofuran, toluene, or acetonitrile, at an 
initial temperature of 0 to 5° C, up to a temperature of about 65° C (see col. 3, line 9 to 
col. 4, line 17). 

The process taught by Kronenthal et al differs from the instant process in that a 
different starting material is employed. Specifically, the starting material used in the 
process of Kronenthal et al is an amino-substituted aryl ester, while applicants use an 
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amino-substituted alkyl ester. Also, Kronenthal et al do not expressly teach that 
anhydrous HCI is used to react with the keto sulfoxonium ylide to form the alpha- 
chloroketone. 

The examiner purports that the present invention would have been obvious to a 
person of ordinary skill in the art. First, with regard to the use of an aryl ester starting 
compound versus an alkyl ester starting compound, the examiner purports that a person 
of ordinary skill in the art would recognize that the actual group that is attached to the 
carboxylic moiety of the starting compound, i.e., an alkyl group or an aryl group, is 
immaterial, because in such a reaction wherein there is a homologation of an ester 
compound to a keto sulfoxonium ylide, a sulfur ylide (or sulfoxonium ylide) is going to 
react with the ester at the carboxylic site. In other words, the substituent attached to the 
carboxylic moiety will be cleaved by and replaced with the sulfur ylide so as to produce 
the corresponding keto ylide (or keto sulfoxonium ylide). Accordingly, the use of an 
aryl-ester in the process taught by Kronenthal et al renders the use of an alkyl-ester in 
applicants' process, obvious. 

The fact that Kronenthal et al do not expressly mention anhydrous HCI in the 
reaction with the keto sulfoxonium ylide is immaterial. The examiner's contention is 
predicated on the fact that the reference clearly teaches that "the keto ylide compound 
is converted to the subject alpha-N-acyl-alpha-chloroketones by reaction with a source 
of chloride... most preferably lithium chloride, and an organic acid, for example 
methanesulfonic acid (col. 4, lines 7-1 1 ). It would have been apparent to a person of 
ordinary skill in the art that during the course of such a reaction, i.e., that of lithium 
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chloride and an organic acid such as methanesulfonic acid, HCI would be liberated, and 
said HCI could be used, in effect, as a further source of chloride. As such, the instant 
claims are rendered obvious in view of the teaching of Kronenthal et al. 

Claims 36-47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kronenthal et al (US 6,399,793). 

The instant claims are drawn to a process for preparing a keto sulfoxonium ylide 
of formula (IV) by reacting an alkyl ester of formula (II) with a sulfoxonium ylide of 
formula (III). Further limitations include the step of forming the sulfoxonium ylide of 
formula (III) by the reaction of a sulfoxonium salt with a base; the sulfoxonium salt being 
a trialkyl-sulfoxonium halide and the base being potassium tert-butoxide or potassium 
tert-amylate. 

Kronenthal et al teach a process for preparing a keto sulfoxonium ylide wherein 
an aryl ester is treated with a sulfur ylide (sulfoxonium ylide) to produce a keto ylide 
(keto sulfoxonium ylide). The sulfur ylide is prepared from a sulfoxonium salt by 
reaction with a suitable base in an organic solvent. Suitable sulfoxonium compounds 
include trialkyl sulfoxonium halides, and preferable bases include sodium hydride, 
potassium tert-butoxide, and potassium tert-amylate (col. 3, lines 9-60). 

The process taught by Kronenthal et al differs from the instant process in that a 
different starting material is employed; hence, a different intermediate keto ylide is 
formed. Specifically, the starting material used in the process of Kronenthal et al is an 
am/A?o-substituted aryl ester, while applicants use an alkyl ester that has substitution 
other than by an amino group (see definitions of the R-group in claim 36). 
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The examiner purports that the present invention would have been obvious to a 
person of ordinary skill in the art for two reasons. First, with regard to the use of an aryl 
ester starting compound versus an alkyl ester starting compound, the examiner purports 
that a person of ordinary skill in the art would recognize that the actual group that is 
attached to the carboxylic moiety of the starting compound, i.e., an alkyl group or an aryl 
group, is immaterial, because in such a reaction wherein there is a homologation of an 
ester compound to a keto sulfoxonium ylide, a sulfur ylide (or sulfoxonium ylide) is going 
to react with the ester at the carboxylic site. In other words, the substituent attached to 
the carboxylic moiety will be cleaved by and replaced with the sulfur ylide so as to 
produce the corresponding keto ylide (or keto sulfoxonium ylide). Accordingly, the use 
of an aryl-ester in the process taught by Kronenthal et al renders the use of an alkyl- 
ester in applicants' process, obvious. 

With regard to the use of an amino-substituted ester versus an ester not having 
an amino substitution, the examiner asserts that it would have been obvious to a person 
of ordinary skill in the art, at the time the present invention was made, to modify the 
substitution of the ester starting compound taught by Kronenthal et al to include 
substitution other than by an amino group. This is due to the fact that a person of 
ordinary skill would have recognized that the reactivity, or the site of reaction of the 
starting compound, is at the ester moiety. The substituents attached outside of the 
ester moiety are considered spectator molecules, i.e., they do not take place in the 
reaction. Accordingly, a person of ordinary skill in the art would have been motivated to 
modify the substitution of the starting compound taught by Kronenthal et al by the 
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reasonable expectation of producing the desired, correspondingly substituted keto 
sulfoxonium ylide upon reaction of the ester starting compound with a sulfur ylide, as 
described by Kronenthal et al. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 48-50 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 48 recites the limitation "wherein said HCI is generated in situ..." in line 1 
of the claim. There is insufficient antecedent basis for this limitation in the claim, since 
claim 36, to which the instant claim depends, does not make any mention of HCI. 
Claims 49 and 50 are dependent on claim 48 and thus have the same deficiency. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sikarl A. Witherspoon whose telephone number is 571- 
272-0649. The examiner can normally be reached on M-F 8:30-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Sikarl A. Witherspoon 
Patent Examiner 
Technology Center 1600 



